Introduction. In an Euclidean space of three dimensions $E^{3}$ a sphere is characterized by certain special properties of a closed surface. It has been proved by H. Liebmann $[1]^{1)}$ that the only ovaloid with constant mean curvature $H$ in $E^{3}$ is a sphere. W. S\"uss [2] generalized this result for a closed convex hypersurface in an n-dimensional Euclidean space $E^{n}$ . The analogous problem for a closed orientable hypersurface in $E^{n}$ has been investigated by T. Bonnesen and W. Fenchel [3] , H. Hopf [4] , C. C. Hsiung [5] and A. D. Alexandrov [6] . The characterization of a sphere has been studied by many investigators and it is one of the interesting problem within the differential geometry in the large.
There are also investigations about generalizing the condition $H=const$ . in the Liebmann-S\"uss theorem. The interesting results of this problem were given by A. D. Alexandrov [7] and S. S. Chern [9] . In the field of these investigations the integral formulas of Minkowski type has played one of the important role.
Let $F$ be an ovaloid in
and $H$ and $K$ the mean curvature and the Gauss curvature at a point $P$ of $F$ respectively. Then the integral formula of Minkowski is $\int\int_{F}(Kp+H)dA=0$ , where $p$ denotes the oriented distance from a fixed point $O$ in $E^{3}$ to the tangent space of $F$ at $P$ and $dA$ is the area elelnent of $F$ at $P$ . C. C. Hsiung [5] derived the generalization of this formula for a closed orientable hypersurface in $E^{n}$ and gave certain characterizations of hyperspheres in $E^{n}$ . Afterward Y. Katsurada [10] , [11] derived the integral formulas of Minkowski type which are valid for a closed orientable hypersurface have been discussed by A. D. Alexandrov [8] , K. Yano [14] , T. \^Otsuki [19] , M. Tani [20] and T. Koyanagi [21] . Most of these investigations are related to the characterization of an umbilical hypersurface in have been studied by Y. Katsurada, H. K\^ojy\^o and the present author [12] , [13] 
Then every point of
and $v\neq const$ . on $V^{n-1}$ , the hypersurface
is isometric to a sphere.
To prove that the hypersurface under consideration is isometric to a sphere, the following theorem due to M. Obata [22] has been used: From the above definition, especially $H_{1}$ and $H_{2}E$ satisfy the following relations:
where $EEb_{\alpha}^{\beta}=g^{\beta\gamma}b_{\alpha\gamma}$ . By virtue of (1. 10) and (1. 11) it follows that (1. 12)
On the other hand, by means of (1. 3) and (1. 5) it follows that
Therefore we may put as follows:
Multiplying (1. 13) by $g_{ij}B_{\gamma}^{j}$ and contracting, we have (1. 14)
$g_{ij}n^{i}=PP\beta g_{\beta\gamma}$ .
Sinc $e$ we have $PPPb_{\gamma a}=g_{ij}B_{r;\alpha}^{j}n^{i}=-g_{ij}B_{\gamma}^{j}n_{;\alpha}^{i}$ , by means of (1. 14) we get
Consequently we obtain (1. 15) $Pn_{;\alpha}^{i}=-b_{a}^{\gamma}B_{\gamma}^{i}P$ By virtue of (1. 4) and (1. 5) , after some calculations we get 
where $dA$ is the area element of $-g^{\alpha\beta}b_{\alpha}^{\gamma}H_{\gamma\beta}^{i}\xi_{i}-g^{a\beta}b_{a}^{\gamma}B_{\gamma}^{i}B_{\beta}^{j}(\Phi q_{\ell j}+T_{ij})EE$ By means of (1. 2), (1. 10) and the equations of Codazzi, the first term of the right hand side of (4. 7) becomes $q^{a\beta}b_{\alpha;\beta}^{\gamma}B_{\gamma}^{i}\xi_{i}=mH_{1;\delta}^{\overline{\zeta}\delta}+R_{ikjl}n^{i}n^{j}g^{*kl}\rho-R_{ikjl}n^{i}\xi^{j}q^{*kl}EEEE$ Making use of the Ricci identity we have $R_{jlik}\xi^{j}n^{i}g^{*kl}=(\xi_{l;i;k}-\xi_{l;k;i})n^{i}g^{*kl}EE$
Hence by means of (4. 1) we $get$ $R_{ikjl}n^{i}\xi^{j}g^{*kl}=(\Phi_{;k}g_{li}+T_{li;k}-\Phi_{;i}g_{lk}-T_{lk;i})n^{i}g^{*kl}EE$ $=T_{li;k}n^{i}q^{*kl}-m\Phi_{;i}n^{i}EE$ Consequently we hav $e$ (4. 8) $q^{\alpha\beta}b_{\alpha;\beta}^{\gamma}B_{\gamma}^{i}\xi_{i}=mH_{1;\delta}^{\overline{\zeta}\delta}E+R_{ikfl}n^{i}n^{j}g^{*kl}\rho-T_{li;k}n^{i}g^{*kl}+m\Phi_{;i}n^{i}EEEE$ By means of (1. 7), (1. 12) and (4. 4) the third term of the right hand side of (4. 7) becomes (4. 9)
$q^{\alpha\beta}b_{\alpha}^{\gamma}H_{\gamma\beta}^{i}\xi_{i}=mE\{mH_{1}^{2}-(m-1)H_{2}\}\rho E$ From (1. 10) and skew-symmetric property of $T_{ij}$ the last term of the right hand side of (4. 7) is reduced as follows: Multiplying the above relations by $g^{\alpha\beta}$ and contracting, by virtue of (1. 9) and (1. 15) we get $\rho_{;\alpha}^{\alpha}=T_{if;k}n^{i}g^{*jk}-T_{ij}b_{\beta}^{\gamma}B_{\gamma}^{i}B_{a}^{f}g^{\alpha\beta}EE$ (4. 12)
$+T_{ij}\Gamma_{E\beta}^{\prime\prime P}n^{i}B_{\alpha}^{j}g^{\alpha\beta}+mH_{1}T_{ij}n^{i}n^{f}+\eta_{;\alpha}^{\alpha}PEF_{\lrcorner}$ By means of the skew-symmetric property of $T_{ij}$ , the second and th $e$ fourth term of the right hand side of (4. 12) are vanish and the first term is rewritten as follows:
$T_{ij;k}n^{i}g^{*jk}=-T_{ji;k}n^{i}g^{*kj}EE$ Now, we calculate the third term of the right hand side of (4. 12) . By virtue of (4. 1) it follows that $T_{ij}\Gamma_{E\beta}^{\prime\prime_{P}}n^{i}B_{\alpha}^{f}q^{\alpha\beta}=\xi_{i;j}\Gamma_{E\beta}^{\prime\prime P}n^{i}B_{a}^{f}q^{\alpha\beta}PP$ By means of (1. 17) and (4. 4) we get $\xi_{i;j}\Gamma_{E\beta}^{\prime\prime P}n^{i}B_{\alpha}^{f}=-\Gamma_{E\beta}^{\prime\prime_{P}}n_{;\alpha}^{i}\xi_{i}PP$ Consequently from (4. 6) we have (4. 14) $T_{ij}\Gamma_{E\beta}^{\prime\prime P}n^{i}B_{\alpha}^{j}q^{\alpha\beta}=-F_{\alpha}^{\alpha}P$ Hence by means of (4. 12) , (4. 13) and (4. 14) we obtain the following integral formula: (4. 15) $\int_{V^{mE}}(T_{li;k}n^{i}g^{*kl}+F_{\alpha}^{\alpha})dA=0$ .
By means of (4. 11) and (4. 15) we obtain the following integral formula for Proof. By virtue of (2. 7), (5. 1) and our hypothesis it should be satisfied that $H_{1}^{2}-H_{2}=0E$ 8) If $m=n-1$ we have Theorem 5.1 without hypothesis (ii) because it is satisfied identically for a hypersurface. This remark is available for every theorems in \S 5 and \S 6 of the present paper.
Consequently we get $EEEk_{1}=k_{2}=\cdots=k_{m}$ . Proof. By $means:of(5.1)$ and our hypothsis we should have $H_{1}^{2}-H_{2}E=0$ .
Hence we obtain $EEk_{1}=k_{2}=\cdots=k_{m}E$ By means of (6. 3) and (6. 4) we obtain $\Phi_{;i;j}=c\Phi g_{ij}$ .
Because of (6.2) and hypothesis (iii), the vector $\Phi^{i}(=q^{ij}\Phi_{;j})$ is contained in the vector space spanned by $m+1$ vectors $B_{a}^{i}(\alpha=1,2, \cdots, m)$ and $En^{i}$ . There Then from above two relations we get (6. 6) $\Phi_{;i}=c\xi_{i}$ . By means of (6. 5) and (6. 6) we obtain $\Phi_{;i;f}=c\Phi q_{ij}$ .
Because of (6. 6) and hypothesis (iii), the vector $\Phi^{i}(=q^{if}\Phi_{;j})$ is contained in 
